i m ] r -t :[ j m m 'the ufe of infinite feries, before the great inventer of fluxions was known in the world: but then, the bufinefs of logarithms being purely arithmetical, the Hyperbola was foreign to the fubjedt ;an d thenature of infinite feries, tho' well adapted to thepurpofe, was at that time but little underftood.
I am fometimes induced to believe, that, if the latter (/. e. the nature and ufe of infinite feries) had arrived at any degree of perfection, before the mvention of fluxions, molt of the feries, which are 2iven for the above-named kind of calculations, and have been deduced from fluxional procelles, would have been difcovered without the afliftance of them : and I am of this opinion, becaufe I am certain, that many of them might have fo been: to inltance in both the cafes above quoted * the fenes, for 'making logarithms, and for rectifying the circle. ; And firft, the terms of one of the molt Ample feries, for expreffing the logarithm of a given num ber is compofed of the powers of the excefs of that number, above unity, divided by their refpedhve indi ces • of which the firft, third, fifth, &c. terms are af firmative, and the fecond, fourth, fixth, terms are negative 5 and the difference between the fums of the affirmative and the negative terms, is the Nepenan, hyperbolic, or (as fome call it) the natural logarithm°f Now'amaAematician, who underftands the nature and management of feries (altho* wholly ignorant o f fluxions, or what the juftly celebrated D r. Halley, in his admired inveftigation of this very feries, publiihed; in N° 216 of the Pbilofopbical Tranfafltons, calls ratiuncul* , &c.) might arrive at the fame eonclufion,, in the following manner:
[ 2 7 5 ] Since the logarithm of unity is univerfally deter mined to be nothing; that of 2, 3, 4, 10, or any other number, confider'd as a root, is one 5 that of 4, 9> 16, 100, &c. confider'd as the fquare of that root, is tw o; and fo o n ; it follows, that (in all cafes) the logarithm of a greater number will exceed that of its lefler; and each logarithm will have fome rela tion to the excefs of its number, above unity, the number, whofe logarithm is nothing: the terms of the feries, therefore, which will reprefent the loga rithm of any number, will confift of the powers of the excefs of that number, above unity, with fome, yet unknown, but conftant coefficients.
T hat the logarithm of the fquare o f any number is twice the logarithm of its root, is a well-known property of thofe artificial numbers; and therefore, the doubles of the particular terms of the aflumed feries will conftitute a feries, expreffing the logarithm o f the fquare of the given number.
But, by the fourth propofition o f the fecond book o f Euclid, the fquare o f any quantity is equal the fum of the fquares of its two parts, more a double redangle of thofe parts; which, in this cafe (where the given number has been aflumed, to confift of unity, and an excefs) will be unity, more twice that excefs, more the fquare thereof.
If, therefore, the feveral powers of the compound quantity (twice the excefs of the given number above unity, more the fquare thereof) & multiplied by the above aflumed coefficients, and afterwards ranged under each other, according to the powers of the faid excefs; their fums will again exprefs the loga rithm of the fquare of the given number.
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Now, fince the logarithm of the fquare of the given number may be thus expreffed by two infinite feries, each conftituted of the excefs thereof, above .unity, and its powers 5 it follows, that the coefficients of the like powers of that excefs, in each feries, will be equal between themfelves ; and, confequently, the values of the unknown coefficients may be ob tained, by fimple equations; and thefe coefficients will, by the procefs annexed, appear to be, the re ciprocals of the feveral indexes of the powers of that excefs, affedted alternately with the figns -j-and -, as was before found, by the quadrature of the Hyper bola, by Dr. Halley in the above-cited 'TranfaBion, and by many who have ufed a fluxional procefs.
But, there is another logarithmic feries equally fim ple with the former, confiding of the fame terms, but all affirmative. This has been demonftrated to be the logarithm of that fraction, whofe numerator is unity, and denominator a number, as much lefs than unity, as the former number exceeded it. Now, if an infinite feries be formed from that fra&ion, by adtual divifion, it will confift of unity, and all the powers of that defedt; and if the feveral powers of the excefs of this infinite feries above unity, be multiplied by the coefficients above-found, and ranged according to the powers of that defedt, their* fums will exhibit the above-defcribed feries for the logarithm of that fraction, as appears by the operaration fubjoin'd.
As to the application of thefe two feries, and their fum, to the finding the logarithms of numbers; the fame, being copioufly treated of by Dr. Halley (in the Philo]optical Tranfadlion before quoted) there is no [ * 7 7 ] no occafion for the repetition thereof here. Note> T he above trad of Dr. Halley's is printed with the explication of Sherwin's tables of logarithms (fol. io) with many examples of the ufe thereof annexed.
Secondly, The terms of one of the beft feries, for the re&ification of the circle, are compofed of the odd powers of the tangent of any arc, not exceeding 45 degrees, feverally divided by their refpedive in dexes 5 of which the firft, third, fifth, &c. terms are affirmative; and the fecond, fourth, fixth, &c. terms are negative; and the difference, between the fums of the affirmative and negative terms, is the length of that arc, of which the tangent, and its powers, conftitute the feries. Now a mathematician, who underftands the na ture and management of feries, altho' wholly igno rant of fluxions, might inveftigate this feries in the following m anner:
It has been geometrically demonftrated, that, the radius of a circle being unity, if the double of the tangent of any arc, be divided by the difference be tween unity, and the fquare of that tangent, the quotient will be the tangent of twice the arc. Now if an infinite feries be formed by adual di vision, its terms will confift of the doubles of the odd powers of the tangent, and will be all affirma tive 5 which feries will exprefs the length of the tan gent of the double of that arc, whofe tangent and its powers conftitute the fame.
If a feries, confifting of the tangent and its powers, ' with unknown coefficients, be affumed (as in the for mer cafe) to exprefs the length of the arc j then the length of the double of that arc may be expreffed two ways the feries aflumed by the number tw o ; or by finding the powers of the feries above defcribed (which ex hibits the length of the tangent of the double arc) multiplying each power by its proper coefficient, ranging the products under each other (according to the powers of the tangent of the Angle arc) and find ing their fum. Now, fince the length of the double arc may be thus exprefled, by two infinite feries, each constituted o f the tangent of the Single arc, and its powers; therefore the coefficients of the like powers of that tangent; in each feries, will be equal between themfelves; and confequently the values of the unknown coefficients may be obtained by Ample equations.
Laftly, Since the feries, which gives the length of the tangent of the double arc confifts only of the odd powers of the tangent of the Single arc, therefore none of the even powers thereof can range there with : now thefe will not occur in the odd powers of that feries; and therefore the feries, aflumed to exprefs the length of the Single arc, whofe double is to be compared with the fum of the former, muff confift only of the odd powers of that tangent; and then the feries firft mentioned refults from the opera tion, as will appear by examining the fame, as hereto annexed.
I am thoroughly fenfible, that, to the learned, who are already m afters of the investigation of thefe feries by other methods, this will appear to be an elfay o f more curiofity than ufe; but, with regard to Students, I humbly conceive it will have its ad vantages ; becaufe by thofe, who are acquainted with the notation of algebra, and the manner of folving [ 2 7 9 3 Ample equations, the nature o f the feries, and the operations above ufed, may be eafily obtained; and they may be hereby enabled to make a Scientific ufe o f logarithms in arithmetical, and of the rectification o f the circle, in geometrical calculations j which at prefent cannot be done, till a much greater progrefs is made in mathematical knowlege, without great labour 5 as well as to examine and correCt the printed tables of both forts, if dubious, or found to be erro neous, T he operation neceffary to find the coefficients of a feries, which will exprefs the logarithm, of a given number* I f the given number be reprefented by then the following feries may be aflumed to reprefent its T he operation neceffary, tQ find the coefficients of a feries, which will exprefs the length of the arc of a circle, by the tangent of that arc, and Its powers.
Let a reprefent the length of, the arc, and t thd length of the tangent thereof; then the tangent jof 
